Analyst of Potable Waters to the Government of India. Kohat, situated in Lat. 33? 31' N. and Long. 71? 28' E., is the first of a series of cantonments extending along the entire length of our Trans-Indus Frontier.
and, as it were, encloses the native city, which lies about 500 yards away, and on lower ground.
The lines of the regiments forming the garrison are built on a ridge which runs in the direction just mentioned, sloping in one direction down to a water-course, in the other towards the native city.
The ground occupied by the military cantonment was not very long ago covered by human graves; in fact, the whole place was a large grave-yard, used by the inhabitants of the adjoining native city; even now, after more than twenty years of occupation, brick-graves are plentifully scattered about the place, and are met with in the compounds of houses occupied bv our officers.
It appsars to me that the native city has been gradually receding in an easterly direction until it has reached the bank of the river Torry, so that the ground now occupied by our troops has first been the site of the city, and subsequently has been used as a grave-yard.
On a site of this description we have built our hospitals, sunk our wells, and encamped our troops ; it is, therefore, hardly a matter of surprise that these cantonments are characterized as the " most unhealthy of the frontier stations."
The water-supply of Kohat baa long been a source of complaint by the various medical officers stationed there; they have unanimously attributed much of the unbealtkiness of the troops to this cause.
The drinking water consumed by our soldiers is derived from various sources ; the majority of the troops obtain their supply from a spring, issuing from a slight elevation half a mile distant, either at its head or where it flows into a pucka cistern in the heart of the station; there is no doubt, however, that they supplement this supply from a nullah that runs to the west of the lines, and in the case of the 4th P. Infantry from a well situated in their lines.
In the native city, the supply is derived from water cuts judiciously brought into it from the river Torry ; from water obtained from wells in the city itself numbering above a hundred, and from canals commencing in wells, and carried along underground till they appear at the surface of the soil in the vicinity of the city.
To commence with the most important source of supply?the springs. These are four in number, situated in close proximity to each other, but by an arrangement entered into by the political authorities, only one is available for drinking purposes, the water from the others being conducted away for agricultural purposes and for the various other uses of the inhabitants of the villages in the vicinity.
This spring (in common with others) rises from slightly elevated ground, composed almost entirely of debris of buildings; this extends for about 10 feet in depth, and below it is a stratum of conglomerate; and I may here remark that this is the peculiarity of the ground all about the station, which consists of debris of buildings to a greater or less depth resting on stony conglomerate, On the elevation from which the springs take their origin, or rather where they appear at the surface, for there is no doubt that the water-supply is really derived from the base of a low range of hills to the north of the station, and some two miles off', is a mosque, which is largely resorted to, and where pollution of the station waters may be said to commence, the devotees resorting to the spring for drinking end bathing purpeses. Higher up, but not very far off, there is a village containing some 400 inhabitants, called "Jungle Kai," who depend for their water-supply on these springs, and as these people are about the filthiest, both in person and clothing, I ever saw, the consequence of their resorting to the springs may be imagined.
From the spot where the waters of the spring supplying the station emerge from the soil, it is conducted along an open stream,?first through a garden owned by a native ; it next runs under the roots of a pepul tree; continues its course through a grave-yard crowded with graves, and in which burials still go on ! next it passes through the middle of the public garden, where for the first time a masonry drain is provided; emerging from the garden, the water crosses a public road, run3 for some distance in its vicinity, and finally, after a course of three hundred yards, empties its contents into a cistern (50 feet by 20) placed for convenience in the centre of the station.
I have thus endeavoured to trace the source of this, the most important water-supply of the station, and from the time of its emergence at the elevation alluded to, to its termination in the reservoir, it will be seen that its waters may be subject to constant and systematic pollution of the very worst kind.
Bad, however, as is this state of things, it is rendered still worse by the circumstances of the " reservoir," as it is termed ; this cistern is sunk into the ground about 7 feet, and is very insufficiently protected from the surface drainage passing into it through the drain. It is open on all sides and covered over by a thatched roof; there is generally about 0 feet of water in the cistern, and access is obtained to it by a series of steps, the usual mode of obtaining the water being for the bheestie with his shoes on?never mind what filth has accumulated on them?
to walk down the steps till the water in the cistern reaches up to his knees, he then fills his mussuck by immersing it in the water.
Cnosidering that this cistern contains the main supply of water for three regiments of infantry, one of cavalry, and two batteries of artillery, the pollution that its water must undergo during the processes above described must be something dreadful.
The marked inferiority of the water in the cistern exhibited by analysis, as compared with that obtained from the spring head, is a proof of the pollution going on for the water, and analysis shows a marked increase in those constituents of water which serve to indicate the presence of pollution of the worst (animal) kind.
The fort, which is situated to the north of the cantonments and in proximity to the native city, possesses a solitary well, situated in its inner enclosure, the water from which is intended to be used by a battery of artillery and a detachment of infantry, which form the garrison, but the men from their own admission prefer the water from the spring heads; their chief objection, which also applies to all the wells in the cantonment and city, is, that the water emits a disagreeable odour of sulphuretted hydrogen if kept standing a single night, and this complaint is not limited to the men, but extends to their officers, to whom it is a source of much annoyance.
In the jail, the supply of drinking water is obtained from a well in the interior of the enclosure, which, before the erection of the prison, had long been used by the city people, the site of the jail having originally formed part of the city.
At present, sufficient care is bestowed on this well and its surroundings, and the supply derived from it is certainly superior in quality to that yielded by the different wells in the cantonment, still it bears evidence of previous pollution.
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It is a very significant fact that the prisoners, who used no other water but that drawn from this well, entirely escaped the severe explosion of cholera from which, the troops stationed at Ivohat suffered so severely, the latter taking their watersupply from the spring water in the reservoir above described, whereas the prisoners drew their supply of water from the well contained within the jail walls, and which, as I have already remarked, contained water which was much purer than that consumed by our troops.
Having thus run over the chief points of interest connected with the water-supply of the station of Ivohat, from which it may be seen how very inferior the quality of the water drunk is to what it might be, I shall try in a few words to point out how much of this may be remedied at a comparatively small cost.
It will be noticed that the present system of open drains for water conveyance is utterly unsuited, liow likely they may bo converted into "a lounge for dogs in the hot weather," and how liable to receive the drainage of the surrounding surface soil which has been described as " the urinal of the station;" it becomes a matter of imperative necessity to substitute something which would reduce the chances of water pollution to a minimum, and this may be done, in my opinion, by having a covered pucka channel, commencing at the spring head and carried along in a more easterly direction than the present channel, by which course the grave-yards, the gardens, and the station would easily be avoided.
Having brought the water into the station by this means instead of delivering it into the large central reservoir to undergo certain pollution, it ought to be conveyed to the lines of each regiment by a number of channels and allowed to fall into one or more covered cisterns of small sizes, from which the water could be obtained by the men through small openings on one side of the cistern provided with wooden plugs.
The difference of elevation of the ground at the spring head and at the spots occupied by the men, would easily permit this plan being carried out at a comparatively small outlay, while the superior quality of the water so obtained would certainly result in an improved state of health of the whole garrison.
[With reference to the water-supply of Ivohat, Dr 
